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Abstract of JP2000031939 



PROBLEM TO BE SOLVED: To increase a 
maximum data rate of a communication channel 
by enhancing flexibility of assignment of spread 
sequence much more in a code division multiple 
access CDMA system. 

SOLUTION: A transmitter 10 of a base station 31 
or a mobile station 32 is provided with a 
spreading unit 16, and the spreading unit 16 
spreads each data symbol by spread codes 
orthogonal to each other, a scrambler 17 
scrambles each data symbol that is spread with a 
scramble code having the same length as that of 
the spread code, and an amplifier 1 8 sends the 
scrambled and spread data symbol. In this case, 
the scrambler 1 7 uses a plurality of different 
scramble codes that are used at the same time in 
a same link. 
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[»«*si sum 3 1 xtz»nm 3 2 (D^m^ 1 

Ott, ffiftSl 6*«*. SK81 6« v §f r -^^> 




1 

Etttfca- KiHD«*tr*Xi'7>^3- FT 
X ^ ^ > rOVT & X ^ > t , 

[«3KB2] ±ifiX^>;/;l^&W:. Tvy'*)>? 
[»*B3] JJE*«=i~Ftt. 3-F?l/-CcJ:o 
*C*slvt, Mfc&X^V:/;^- K^fflC^^, JtIB 

:7y >^©»fi^ + >*n'-cM: % i o<7)x^^>^ 
- h 3&ss* ?nsft>^ jkd* ccst-r & cd y > ^ 

^i^SIBsRSl 7bM4<DC^ti3^ lffliBtt^eSS* 

go 

[ muss 6] ±ie^^^>^*ett v ^f r ^^^> 

*jK0*(c*f-T4H— coy >^rtcc*$i^r. Mfr£x^ 

[ 7 ] IR^g 1 6 CDC >r*u&> 1 3lf 3i£K<D£ 

>i££g£/B i > A:«BReas 5^ x r a cc *$ i >x , 
X^^^X-r 

_hi BX # 5 > ^RCfltttfc 3 tifcv*- * 5/ > sJOl^jS*! 
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±tax^>:/ji/x^ »; >^rtT?iHiB$«: 

:/ y > ^ ©aifi * * > * ^ro' y -5 > y > ^ cDiift * + 

B^SCi 4 -T * If *3B 9 IBfgcDfc^^o 
[l»*3H 1 1 ] iiBffitfcn- Ft*. F*> y -CC<fc 

oT*2?>6n^c<t^#®4-r^ii*3®9X«i oett 

10 <D&mfi&; 0 

m&mi 2] ±Ry*>y>*©a«*+>*^© 

^tciJl^T, M&£x^>^:n- F;WBt>6*i k ± 

far ^^y >^<z>iiM^-f >*^tr«. 

F©*#ffll»6n4C4*«»4-i-&ai*ao 
75^ 1 1 ©C»rtw6» 1 mmtDG3&}&. 
tltP&Ml 3] itt^? Fl/-F#«#3*iS* + > 

*ji<Dfrtcffrr2>m— ©y >5>F*3$t*a>T, m&&x^ 
i 2 ©i^tu&» i flisattoeaarffi. 

20 Cf*5}cS l 4 ] t^** + >^;Pco^«:*f-r^lR|— <D 
Cit»l41'5ll*Il 3BKa>GaE&ffi. 
[000 1 ] 

<d, m«i»fifCDMA*a:cc*5w*afi^i'>*^ , r 

[0002] 

30 [S£*CDS3j] ##7>U^7C^^ (Code Division Mult 
iple Access: CDMAiOO. ) ^(DiUft^ 

F (spreading code) X^ft£^> / ^ > ^>X (spreading 
sequence) iCJ: ^Xfflkt Z> 0 tOX, Uhtl&^-Z 
X h y-A^rX^^>^;Ua- F (scrambling code) 

cox ^ ^ > $r >x jc J: o r x ^ ^ > zffoir ^ e 
ccDa6^«, SJ6^4 i £&mm4 2 rao^ 

->>y>^4 3CD<&*7nLTl>& 0 ^>'J>^43 

ft*. »^-i'>*-rt/D 1 ~D B tCtt, * + >*Mt (tfc 
») S4 5,-4 5,4, ^^7>^48 X M 6.<h^ 

so tw> y >^4 3m i o(D^^7>^>^> 



3 

— F (^ + >^;Wb^— F ( channel izationcode) £fe 

[ooo4] mmMmm<o^7cmmnmt (multiple a 10 

ccess codinq) (DffltiifimtSz&MQ&i (WO 9 6/0 5 
6 6 8^) Rl/RWH^Mf (EP-A-565506f) 

fi3£ (orthogonal codewords) 3-F*7- FX&2- 
Siff3£ (bi-orthoqonal) 3- F«7- F*JBl>rl£»S 

(selected correlation properties) ^WT^X^7 

©2*ffi<fcLfcJjn#ffi (modulo-2 sum) !B<OWSffi. ^ 

— K«7— K CclRff *r — SG>* # 3 i * J: 5 KiitR 5 

LTJWU »6*l*ftttMB*->*^5/*S» (Walsh 
transformation) & C <h $C <£ -or, Wtkf&tCSfiBfoV 

r ;U^I#6*l&o $® (subtractive) 
CDMA^i^JB^flac^-fe^^^^^^T-A (cellul 
ar radio telephone system) X?IZ. ZLWS§m$& (two 
-tier ciphering system) CC<fc0. &&&^<£>-fe;l4*3<D 30 
£T (D^mm^M OtcZ 9 v > ^CD i 
9J-i-*fc«>ff«(H^>yAWK:»*3nte3-- F*- 
(pseudo randomly generated code key) ^W^Ci 

pJtttt**>*jHfc (tttt) 3- F©»*MIH^Ste*: 

t^o 40 

[0005] 

«cc«*fasnytfe©r*o, -eogtfjy:, cdma 

*f»U SCZ/X^-^U-FcDS^tt^^^Ci^ 
* ^ <5 > - F £/B(,>fcC D MA S/* AODfrfcfc 

F«3£&£ttft?sc&r&s. so 
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[0 00 6] 

[0 00 7 ] ±j£<D*^v>^;t^l3«:, T>9ZfV># 

[0 00 8]±i»D*t»=i-FB, n-F^y-tC<fco 
[0 00 9] ±3^CD^^^>^l/^©(^ WjI 

[00 10] £/c v ±a©^^^>^*att. «*. 

[0 0 1 1 ] *«Wfc«*JWRe»5/^^Att. Jti£L 

[0012] cco^i^ei^xT'Ar^ mmis 
[0013] *«w«c«sGa6*tt«. a«^+>*>^ 
-4r2x>5K^*, «5«:iBSKUfca«=i-Fra:»i/, 

[00 14] Coe3H^ffi-CB, x^>:/;l/-r£l& 
[00 15] CCWESEfrffi-CB, X^^>^~r 

F**n*tiffli>*. 

COO 1 6 ] ±»S£«3- F«, a-F^'J-fCAoT 

[00 17]«AB, i», y«5>U 
*;KZ>lfv FU-F^r^^y>^coaig^^>^;VJ: 
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S„ 

[0018] £/c. WZ-i*, Wl^tf v V Is- h*^*$ 
tlZ?* >*;KD**C*f-r-S|3J— ©'J >^rt5CtJt>-C. 

wets** ^^a^hh,**. 

[00 19] *fc, e7 r *^^>4.>»l'CD^K:>Ft^--5PI— 
[0020] 

[ o o 2 i ] m i #^£afflbfc&siB!Gi2^>x?- 

[0022] coidieivxfAB, s i k^-t «t 5 
cc. fii^^^-^'&^-csiM-r^m^gi oi. c 

^2;fr6*-#-«fli«6'MD!Mfc7 s --*, 

[0023] JWWJfCtt, j*ft^g 1 0 B. #^ft#* 

T. A/DSmt«£CO. ) 1 li> W^^-irJcBrje 
©t^l4J6tt^3-^l 2i, 

13 A/DSdftSl 1»- H§£t8l*» 

ccD5 L + >^;i'i>3-f l 3{c«> 30 
[0024] SSfc, iHM^glOB. aiK^-r«t^ 

irrsxii&i5&. susn^-jr^tttfrrstttk 

£fmLT3flrr&«lMHI 1 8 40 

[0 0 2 5 ] -f>£-y-/<i 4t*. ^ + 

*. -»^v^b->y(Cj;or^iS8L,T. ttffcSIS 

*&-rs. mm 1 8 «. ^^ivstiit^-mcm 
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rti/c. «@£«2 0ccjg<i3i'i*. 

[0026] §<l^g2 Ott. 0 1 {Ct^-TJ:5«:. fctJt 

•5A/D^&g2 2 £. ^-^^r^X^^^^U-T^-r 
X£>-7>:/^2 3 <L> ^^^^^snfef 1 — 

^-y-^s^-o^-y-^ 5 1. -^-o^-y 
-y^nfcf- ^^^iBMRf - zmznoz-r -*> >* 

2 7 <t . »*§nfe^f- # z^fsmmc%m-?z> d 

/A^IS2 8i4i^. 
[0027] jt*»=iW-2 2 1 B. ftMJHftgftDfll 

f*W>3>A-FU, A/D^^S2 2(Cflt|&-r 
4. A/D^g|g2 2t*. ^>3>/<-h3nfcif 

>^5 2 3{C«if&-rSo fX^5>^72 3lt C©7= 
«SM-*J:9{cf , Xi!»9>^Hyr. BOORS 

/ct 1 -^ f»BrSJ:9tc!£tt=i~-F*Jll* 

rstietfcL. f r -r>5f-y-^*2 5(c^f&-r^. if-f> 
dt->;-^2 5», ^ffitftsti/c-^-^^^-f^^-y 

-:/UT. ^t>^^f3-^2 6Kifet5. ^ + > 

ISst 1 -*. flWRf 8 -* *W*UT. EEm** 7 -*^ 
^f3-^2 7icMU Wfc^-***-*-3HMI 
65C{H3teU KMB-? 1 -* *a>K~-* 5 
fP^3-^2 7B. ffi^^^-^^TC©^^- 
f=£W*U-r. D/A^gl3g2 D/A3I& 
82 81*. ft*?*-* £r^a?®3j*£4»K:£lftl, 

[0028] CCt, ffitftSl 6S^1'5>^ 1 7 

i timm 3 2 noafir y > * . #tc*«!i^ 3i*6« 

^■Tfc©-C*-5. Cti^©^> i ;>l'?t>^l'3 3 
iT?^ i ;>i'? i t>*Jl'34ii > @2KS1-J:5(c. 

^n^nffi^©-y-^+>^^D 1 ~D.<b. a»©-y-^ 
3-+>*)i,D t ' ~d.' frhtun. ■y~7 : ?--t>>z.)i(Dm 

[0029] il CC^TffiffcS I 6«. W^.(*02{C^ 

©m»S3 5,~3 S.tCB. ffiStCii^LfcXBnaii: 
St>{cS&-51£ISt3- KC cl ,.„„., t ~C th .„„.,« 



#$^ft^ft«l&3nTC>£ 0 fit, f»S3 5 t -3 

[0 03 0] X^7>^7 1 7tt. «AKB2fc:7iVrJ: 
gg3 6^3 6„«:B, 2ti«:sa*^^^>^3- 
(DX^7>^3- FC ltri(k „,^ C.« r „bt.ii«, * 10 

ta»3-Kc efc . 11 „., 1 -c, 

Cc3*LT5l*3tiS. *»»3 6,-^3 6.tt, 

>^;l/n- KC ltr ,. blal -C striBbla »,^ti^ff 

[003 1 ] — 7^'J>i'^t>*^34 CD^gL 
S3 8^3 8 B K:*Jl>r«C^tiS^^^>^l'3- F 
C. er „>,./ -C. er „ bl ..' 

U>^*>*^3 3 i[p||iOX^^>^n- Ft?* 

c ieriBb „i' -c (tr . ible ; #^>>;>^**> 

*>V3 3 £0D<fc5fci«»<Z>tf7 Fix- F #58*3 ft S 

[003 2] ±^i/c<fc5K\ y^v y Ji/ 

©tBa»<Di«a<0trv FU-F**K*Sft** + >*A' 
>^r4J:5«ciyrc»4. — 

[0 03 3] ifcifc^Ri^X * ^ >^*ffi©»*. » 40 

JttMlgCCo^rtt. ±i£b/egF&£^£3R (WO 9 6/ 
0566 8^) RtfBWttttt* (EP-A-56550B 

(code tree) ^ot, %£3ft& 0 C<D=i— F7U 
-OOSfBtt, 1 9 9 7*£<D 1 M<DT#^ (Adachi) 

#^-A33, NoL 27Stf28M 
(Electric Letters, Januaryl997, Vol.33 No.l page2 50 



#U§2 0 00-31939 
8 

8 t 28) CO TDS-CDMA^CD^lb^CD^^y-F 

1#3§^fe (Tree-structured generation of orthogonal 
spreading codes with different lengths for forwar 
d link of D5-CDM\ mobile radio) J CCfBtS£ ftTTl* 

[0035] aaifisswr-sjassffiffc^- a 

^tWS©W-^»*l^7cSSR (direct sequence code 
division multiple access : filT. D S — C DMA £ 

- F u>^cd=j- F^^>*^*jS3S^*ffc"i**/ca&© 

ftktt2l>W£3£l,Tl>*. £/c. ->U-«JB<Daft:4 
U~+>©2o©:3-- F». locDn- F^ffeCDn- FCD 

[003 6] t£*<D^rc^/c J: 5 fc. fcft: 1 OCD* 

^^>^i/a-F (x»o>^=i-f) seem 

F<3D3B^-&*i«IIR3tiS, C©fflK«:J:r>T\ 
■rato%^-lf*. *£**>*;Mc«D^T*i£*** 

[0 03 7]*»Hm 2oJa±<DX^^>^Vn- 

F*ioix>y>^ (-rat>feiA<z>jL—!f) ccwo^r 

[0 03 8] • 4>«r< 4fe2o^^7>^3- K«C 

-F©aa<«i«t»5c4m5iifc«c. ft 

[0 03 9] • sJ>tt< H2o©^^7>^3- FCC 

o<D'J>^ (7?^ , J>^X»^> , J>^)±©f : - 

3- F*fflC^4CiCcj:^r, J: Di*< "Tici^T* 
C©^ EID^ + >*iWbn-F (ffi«=»-F) 

[0040] y>* (a— tf) 2ocdx^^>^ 
^:a-F (M=2) ©*4ffl^aci(CJ:ot, MfflpI 
l6tt^-fr>*-iWt=J-F<D»», 2fg(C^cO. r-^b 
-H8>2«ffc'T*Ci3Dffr**. 

[ o o 4 i ] n 3 tt, tmeskts*? 

(cell) CE)«S4SfHr*4. loo-fe^Cltt « 
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[0 04 2] ±^b/c<fc^tC v #«!rc«, loCDX^ 
^Kl-5<^t>*;Ht3-F (tfflfca-F) <D&<tft 

i^itffii^n^ M£isfcSttAK. »ct*x*^> 
^>^=i-Fa)ia*ffli»r. *-fe^rt©att*u> 

[0 04 3] CCt? 4 ^W©»iCoC^, 04 £ 
[0044] {fefe©S«rtt. *f&tt:x-1f #2 Mb i 

F (Ktxa-F^y-) £i99ST& 0 i^ot, ^ 

[0045] L/o^T. #ffeWrfci: % a-FWS©* 

/c^tc, y >^S/cDOX^^>^^- F<0»'**9*> 

[0 04 6 1 «*»H4CC^-rj:5K:, lfct, 
2o©X^7>^3-K (^-^r>X) #1, # 2 * 

1f) 39#2Mb i t /s <D*- If* <b, » 

[0 04 7] ^IT, *££&^3 9#s, X^7>^3- 
F# l£>6<D2o<D (SF =4) B3£=i- F<t v 

F#2#>6<Z>1 o<D (SF = 4) iE^^- F 
2Mb i t /s©1f-fcrx*1^#- F"T 
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[0 04 9] C©H5K:*-rJ:^CC, ##&9J«. «*« 
WC DM A^c?)<£ 9 Kl^- £ U- F £^&&/c#>Ccm> 

(processing gain) £«4>£-tf\ Rtf/Xl**" * 
-F (chip rate) , TtttofeW«*4fc*:L/ftWtltt<t 

10 [0 0 5 0] £C5#. **M*aWiL/*:H5K:SVri6 

tt. Wit tf 4Mb i t/stc, ;m**i£U:CcrsC<i 
[0 05 1 ] 

3-F*fflC>8C4K<tot. WiKCDMA^fc 

20 tf>£c<h#r£, ^>y>^Xi*T*^y>^(E«a 

^ ^ > ^ JKMKK £ U - F *1K«> ^Ci^r^^ 
[0 1 ] *^^iSfflL/c^eai^^^A09^W^ 

[02] ^^>y>^cDitm^^>^^Rc7 : r ^^y> 

[03] ^^^^^ACC*jtt&-feJl/©|«S*SW"ia 
30 [04] *«93*afflLfc«»rtt3&s**x^^>^=2 
[05] x^7>^3- F»S<C)fl6<Dl£ffl«*^Tia 
[06] ^(O^fc^X^A^^^ffifKRc/X^ 

11 A/D^&S, 12 «jtrn-ir % 13 

*;U:c>n-#\ UOS-'J^ 15 

16 17 X9?>zf? % 18 WIS 
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" try-Sis* 

-35i _ /36i 



■rfrf 

I Cchwntl 1 1 C »crambl« 1 



, *<g) •> 

c channelN c scrambleM 
^1 7v^M 



38i 

c sertmbler C ch»mtU' 



c scrarablcM' Channel N' [ 




Ci 



Cb 



Cs 
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[04] 



j 

32 




2 LCD384(SF=4) 
Oft 

4 LCD 144(SF=fi) 
OR 

64 8kblt/sCSF=12# 



3 LCD 384(SF=4) 
OR 

6 LCD 144CSF=8) 
OR 

96 8kbit/s(SF=12flD 













#N 



32 



AMUR 




MB 








32 




32 



2 Mbit/* y>? 
3CSF=4)3-K 



2 Mbit/* 

MOT 



38 



[06] 



[05] 





—31 





2 Mb i t/s U>£ 

a 1, 1. D 
(1. -1, 1, -1) 
0. 1. -1. -1) 



2 Mb I t/s U» 

a i, i, D 
a. -i. i. -i) 
(i. i. -i. -i) 



3-H#t„ #2 



0. 1. 1. 1) 

o, -i. i. -i> 



4 Mbit/* y>* 



0. 1, 1. 1) 

(1. 1. -1. -1) 



-39 



41 42 



|Cchannel 1 j ^scramble 1 



1 X 4Sw ' — v/ 46 " 
-Dh *&)^ - 



«*H CchanneIN C, crani biei 



» * 
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FV^affiftfPS 70736 7* 

y — fe 106 — >f>^*-t'>3t 



F-f^*»ft«lB ^-t — 70736 7 * 

-fe 106 v — — :^$>''3:^ 
J^(3— Of*) y^l/S^ + ^F 

h * ? F vrtfcV f^yps/- fcr>£ — 
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